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S. Res. 367
In the Senate of the United States,

August 9, 1962.

Resolved, That there be printed as a Senate document a study entitled

''Trial Program of Public Land Range Appraisal", prepared at the request

of the Senate Committee on Appropriations by the Department of Agriculture
and the Department of the Interior.

Attest

:

Felton M. Johnston, Secretary.
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P.O. Box 35047 ,Ty^
Denver, CO 90335-0047 /^£2-

July 18, 1962.

Hon. Carl Hayden,
Chairman, Committee on Appropriations,
U.8. Senate.

Dear Senator Hayden: The Secretaries of the Interior and Agriculture were directed

by the committee to initiate a trial program of land range appraisal in Report No. 294
accompanying the Interior Department and related agencies appropriation bill, 1962, and
Report. No. 394 accompanying the Agricultural and Farm Credit Administration appropria-
tion bill, 1962.

Transmitted herewith is a report of the trial program, conducted jointly by the Bureau
of Land Management of Interior and Forest Service of Agriculture. Also transmitted is a
jointly prepared prospectus for a nationwide public land range appraisal.

The committee directed the two Secretaries, "* * * based upon knowledge, techniques,

and data available, to initiate a trial program of range appraisal within the existing re-

sources available to the respective Departments." In proceeding with the range study, the

two cooperating Departments were to "* * * utilize existing data available within their

respective agencies and cooperate with State and local agencies of government which ad-

minister lands, as well as consult with the private users of publicly owned lands."

The committee related a "comprehensive range resources appraisal" to the "National
Inventory of Soil and Water Conservation Needs" in its directives to initiate the trial pro-

gram, saying, "A similar inventory of public lands appears to have merit provided that such
a program is planned with specific objectives covering such phases as protection of range
from misuse, providing better vegetative cover, water management, and related measures
from which to develop an improved range management program which will bring about
the full productive potential of these lands."

The trial program was planned and conducted to meet the objectives of the committee.
Data available within the Bureau and the Forest Service were assembled and analyzed
from selected areas within the States of Colorado, Montana, and Oregon. Seventy-seven
grazing allotments provided data used to project estimates of range condition and trend,

grazing capacity, improvements needs, and related items for the 8 million acres of Federal
lands administered within the three study areas.

Because time to plan and conduct the trial program was limited, and high precision

was not required, a relatively simple statistical design and analysis were used. As a con-
sequence, projections of data from the samples are to be regarded as procedural examples
rather than exact estimates of parameters. In this sense, then, the report is illustrative of
the kinds and types of information which could be obtained by a nationwide appraisal of
public range lands.

The prospectus presents the need for a public land range appraisal to be conducted
jointly by the Bureau of Land Management and the Forest Service. It includes broad ap-
proaches and suggested factors to study, using knowledge gained from the trial program
and other sources, and estimates time and cost.

The recommended approach to a public land range appraisal is essentially a stepping-up
of going programs of range inventory and management planning. Such an appraisal
would yield estimates of the total public land range situation. It also would provide needed
information for management of each local administrative unit.

A definitive cost-benefit study of range improvements and other needs was not made as a
part, of the trial program, and the illustrative needs in the report do not necessarily justify

the expenditure of Federal funds to the amounts shown. Cost-benefit studies subsequent to a
public land range appraisal would be desirable.
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An apprerisaLof the ,242 million acres of lands administered by the Forest Service and
the Bureau, ©iuwdiich livestock graze would be a valuable planning instrument toward de-

veloping the improved range management program, to which the committee reports referred,

for bringing about the full productive potential of these lands. In addition, it would pro-

vide usabfe" data in the event a comprehensive range resources appraisal of the 944 million

acres of pasture and range in the first 48 States should be undertaken.
The probable benefits of a public land range appraisal, or a comprehensive range re-

source appraisal, would be given careful consideration in connection with development of

future budgets of the Department of Agriculture and the Department of the Interior. Within
the framework of overall fiscal policy and on the basis of determined priorities, both De-
partments will continue to consider all needs and attempt to provide, within available re-

sources, for balanced programs that will be of optimum public benefit.

We are transmitting a similar letter and copies of the report and prospectus to Senator
Russell with copies of these items to Senators Anderson, Metcalf, and Morse.

Respectfully yours,

Stewart L. Udall,
Secretary of the Interior.

Orville L. Freeman,
Secretary of Agriculture.
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PROSPECTUS

A PUBLIC LAND RANGE APPRAISAL

This statement presents the need for a public land range appraisal

to be conducted jointly by the Bureau of Land Management of the Depart-

ment of the Interior and the Forest Service of the Department of Agri-

culture. It proposes possible methods, using knowledge gained from

the trial program for a public land range appraisal and other sources,

and presents preliminary cost and time estimates.

THE PUBLIC RANGELANDS ARE IMPORTANT

The West has long played an important part in the Nation's agri-

cultural economy as a provider of meat and animal products. As the

land was settled, livestock grazing became one of the most common

agricultural enterprises. The homesteader used the public lands to

V

round out his livestock-based operation.

For many years, the lands remaining in the public domain offered

free forage and unregulated grazing. Efforts directed towards admin-

istration of grazing use began on the National Forests, first called

forest reserves, immediately following their transfer from the Depart-

ment of the Interior to the Department of Agriculture in 1905. Similar

efforts were made on the public domain lands organized into grazing

districts under the Taylor Grazing Act of 1934. A reasonable charge
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for grazing use under permit and license became the rule on both kinds

of Federal lands.

Demand for these public lands for grazing continued under the regu-

lations of the administering Departments of the Interior and Agriculture.

This demand continues today.

Unregulated early use of these lands led to deterioration of both

vegetation and soils in many areas. Under administration by the

Bureau of Land Management and the Forest Service, much progress

has been made to correct the effects of the early abuse. But many sore

spots continue to bleed soil. Overstocking continues in some areas.

Various factors limiting effective management still prevent good nation-

al stewardship.

The Forest Service and the Bureau of Land Management have begun

inventories on the grazing lands they administer. From these inven-

tories much useful knowledge has been gained. This includes informa-

tion on the condition, or health, of the range, estimates of grazing

capacity, and needs for physical or other improvements. The task is

far from complete.

Additional information must become available if the two principal

administering agencies of the federally owned lands are to fulfill their

responsibilities to the Congress and the public. Full and effective ad-

ministration must be based upon inventory facts from which can be de-
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veloped management systems for using the range in coordination with

other resource uses and their needs under systems of sustained yield,

multiple use management.

PRESENT DEMANDS AND IMPORTANCE

In 1959, about 4. 1 million cattle and 9. 3 million sheep grazed

seasonally or yearlong on about 242 million acres of the federally

owned rangelands administered by the Forest Service of Agriculture

and the Bureau of Land Management of Interior, not including an un-

known number of big-game animals which grazed on both agencies'

lands. These lands provided about 25.3 million animal unit months of

grazing, with one cow-month or five sheep-months equivalent to one

animal unit month.

The federally owned rangelands furnish about 10 percent of the

total feed requirements for beef cattle and sheep in the 11 Western

States plus North and South Dakota. For individual States, the percent-

age is much higher- -45 percent in Nevada, 30 in Utah, 19 in Arizona,

18 in New Mexico, 16 in Wyoming, and 15 in Idaho.

An additional value of these Federal lands is their strategic impor-

tance. The States in which these Federal lands are an important source

of forage produce substantial numbers of beef cattle and lambs that are

shipped to other States for feeding prior to slaughter. Without that

source of feeder animals, a substantial part of the grain and forage
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produced in the Corn Belt States and the West South Central States

would have to be used elsewhere or not at all. Of the 10 to 11 million

cattle now going through feed yards annually, probably about one -third

grazed for a season or two on public land. The same holds true for

lambs being fed prior to slaughter.

A complementary relationship exists between public rangelands

and the privately owned lands used for production of hay and other

feeds. This is another aspect of Federal land use that must be

stressed. The Federal lands provide forage during portions of the

year when the privately owned rangelands cannot provide grazing.

FUTURE DEMANDS

Projections of demands expected to have a direct bearing upon the

Federal lands administered by the Forest Service and the Bureau of

Land Management by 1980 have been made as a part of the effort re-

lated to the trial program. These include: (1) demand for range live-

stock, predominantly beef cattle and sheep, (2) demand for wildlife,

especially for big game such as deer, elk, and antelope, (3) demand

for outdoor recreation, (4) demand for water that meets acceptable

standards, and (5) demand for timber. This last demand has relevance

only in connection with forest range capable of producing commercially

utilizable stands of timber.



Implicit in these projections were several basic assumptions re-

garding the Nation's population growth and its economy; beef, lamb,

and wool consumption, including import relationships; efficiency in

meat production by meat animals; and relative prices not changing

enough to greatly alter the pattern of demand for various red meats.

These projections show quite clearly that there will be increased

national demands for the studied resources and uses on the federally

administered lands.

The projections indicate that beef cattle will increase from the

1955-59 average of 61.5 million head to 104.5 million by 1980. Numbers

of sheep, on the other hand, would remain at about 27 or 28 million

head. The increase in number of big-game hunters might be from 6.3

million in I960 to about 12 million by 1980- -an increase of about 90 per-

cent.

Demands for outdoor recreation will intensify very rapidly within

the foreseeable future. And Federal rangelands will certainly get

their share of attention. National water needs may increase from the

I960 level of about 345 billion gallons per day to about 560 billion by

1980- -an increase of 60 percent. In the West, however, where most

of the public rangelands are located, the relative increase in demand

for water will be much greater than in the Nation as a whole. Demand

for timber products may increase around 45 percent.
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A PUBLIC LAND RANGE APPRAISAL PROGRAM

Because of the present and prospective importance of the 242 mil-

lion acres of federally owned lands grazed by domestic livestock, and

the present shortage of up-to-date inventory and management planning

information, acceleration of current programs in a public land range

appraisal is needed.

Range inventory methods in use by both agencies and data already

collected could be used for a public land range appraisal. This was an

important finding of the trial program.

As of June 1962, the Forest Service has range inventory and

management planning information for about 45 percent of the 64 million

acres of the lands it administers on which livestock graze. The 55 per-

cent left to be Inventoried may be completed by fiscal year 1967. The

Bureau of Land Management has range inventory and management plan-

ning information for about 56 percent of 178 million acres of land it ad-

ministers exclusive of Alaska. The Bureau plans on completing the

range inventory and adjudication work by fiscal year 1967.

Of the approximately 100 million acres in Alaska now being used

by big game, 10 million acres have a potential grazing capacity for

domestic livestock. Range appraisal information is urgently needed

on these lands.
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Data collected during a public land range appraisal would be used

to facilitate management in areas where present inventory has not been

completed. Inventory would be stressed in those States where accom-

plishment is lower than the levels required by the proposed public land

range appraisal. Additional funds would be required for planning, field

sampling, analysis, and report preparation.

PLAN FOR A PUBLIC LAND RANGE APPRAISAL

A public land range appraisal should assemble significant informa-

tion on the vegetation and soil resources and assess their importance

to local, area, State, and the national economies. Its ultimate objec-

tive should be to provide the facts needed for development of programs

directed towards making optimum use of these lands for grazing pur-

poses in coordination with other resource uses and values. It would

provide information similar to that presented in the report of the trial

program. Its findings would have application in broad national agri-

cultural programs.

Factors To Study

To gain the objectives stated above, a considerable variety of

physical, economic, sociological, and related data must be obtained.

The trial program of public land range appraisal showed that meaning-

ful estimates of the public land range situation should result if the fol-

lowing factors are studied:
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a. General characteristics (physical, economic, sociological)

b. Area and suitability for livestock grazing

c. Past and present management

d. Range condition and trend

e. Current and potential grazing capacity and land capability

f. Range use by livestock and wildlife, including recreation aspects

g. Existing and needed conservation practices and range improve-

ments, in physical units and cost

Methods To Use

The public land administered by the Forest Service and the Bureau

of Land Management is a highly complex resource. Ranging in eleva-

tion from sea level to over 14, 000 feet, and with extremes of climate

from humid to arid, it embraces an almost infinite variety of vegeta-

tion and soils situations. To study this extremely heterogeneous en-

vironment, collate the assembled information, and make meaningful

estimates of the range situation is a task of great complexity. No uni-

versal yardstick or scale exists that can measure all of the character-

istics of this highly variable resource. Even though experience gained

through management of the public lands for livestock grazing purposes

and research directed specifically at range measurement problems has

provided the methods used over the years, it is commonly recognized

that many of these methods are in themselves subject to large errors.
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The report of the trial program of public land range appraisal illus-

trates some of these complexities and the limitations of presently avail-

able methods in providing reasonable estimates of true values. From

the trial program, however, leads were obtained to possible ways in

which a public land range appraisal could be implemented.

A public land range appraisal should provide adequate data for each

administering agency for each State. In view of the complex nature of

the resource and the role of professional judgment, the sample should,

with 90 percent confidence, estimate totals of the major criteria which

are no further away from the corresponding parameters than 10 percent

of the estimate.

The trial program pointed to the range allotment as an informative

sampling unit. (An allotment is an area of land commonly grazed by a

band of sheep or a herd of cattle --it is a management unit). Its use

would enhance the value of the appraisal to administering agencies in

providing estimates useful to answering specific management problems

on administrative unit bases. One problem is the need to know fencing,

stock water development, or other physical improvements needs and

costs. Sampling by allotments would provide this information.

The range allotment is a large sample unit- -varying from 600 to

more than 100,000 acres. It is generally recognized that for a con-

stant sample size, large units are less efficient than small units. Be-
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cause of this inefficiency and the inherent variability of the range, a

relatively high percentage of allotments would have to be included in

the sample.

Allotments should be stratified. In the trial program, strata based

upon kind of livestock use, season of use, and size of allotment were

used. These strata would serve as starting points for selection of suit-

able strata. Size of allotment appears a major source of variation for

the primary measurement criteria. The ratio method of estimating,

using size of allotment as the auxiliary variate, should give a substan-

tial increase in accuracy with little or no increase in cost.

The trial program showed that some adjustments in procedures and

data between agencies would be needed. The Forest Service and the

Bureau of Land Management, while both using commonly accepted

methods of range measurement, in some instances base these methods

upon different ecological concepts. For purposes of a public land range

appraisal, these differences will be resolved.

Costs and Timing

The trial program of public land range appraisal provided some

cost information useful where the grazing allotment is used as the

sample unit. These estimates are considered reasonable even though

they contain estimated costs of some parts of the task that were com-

pleted before the trial program was begun.
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The trial program costs averaged $0.27 per acre of range suitable

for grazing by domestic livestock within the sampled grazing allotments,

with a cost range from $0.11 to $0. 52 per acre. Costs varied between

agencies. Forest Service costs averaged $0.36 per acre of suitable

range; Bureau of Land Management costs averaged $0.20 per acre.

These agency differences can be explained in part by geographical and

other differences in kinds of land administered by the two agencies.

Inventory of All Allotments

An acceleration of existing programs to result in completion of

range inventory on all allotments is recommended. This task could be

finished by 1967, provided sufficient funds and personnel were available.

Portions of the costs involved in the complete coverage method are

already programmed by each agency. For example, for fiscal year

1963 the Forest Service and the Bureau of Land Management each plan

to allocate approximately $1,000,000 for work of this kind.

Inventory of all allotments is an approach to which the Forest

Service is committed in its present programs. Over the next 10 years

the Forest Service has estimated, as a part of its Development Program

for the National Forests , that $9, 100, 000 would be needed for range

allotment analysis work.

To complete the allotment analysis work on a public land range ap-

praisal basis on lands administered by the Forest Service would require
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$12,000,000. The added amount above the $9* 100,000 programmed

estimate would be required to cover increased cost of a concentrated

job on a public land range appraisal basis, including personnel and re-

lated added costs.

To complete range inventories on lands administered by the Bureau

of Land Management, exclusive of Alaska, would require $5,800,000;

an estimated additional $1, 500,000 would be required to make needed

detailed range and soil studies and to recheck existing range inventor-

ies. However, to complete an analysis to minimum uniform standards

on allotments not covered by range inventories would require $11,900,000,

The added cost of $4, 600, 000 would be required to cover minimum costs

of the necessary intensive analysis.

To these basic costs would be added $700,000 for each agency to

cover cost of development of working plan, summary, analysis of data,

reports writing, and publication. Total estimated costs would be ap-

proximately $25,300,000 in 5 years (table 1). The total additional funds

required to conduct the public land range appraisal would be $8,900,000.

This approach would provide detailed knowledge of the Federal land

range situation on all the lands administered by these two agencies

which had not previously been inventoried for program planning pur-

poses. In addition, it would provide needed information for management

of each unit for livestock in coordination with other resource use. This
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approach assumes the validity of existing resource inventories, which,

however, may not necessarily always be true because of changes in

conditions or other factors since the existing surveys were completed.

Table 1. Summary of estimated costs by agency
for programs of equal intensity

Bureau of Both
Task Forest Service Land Management Agencies

Preliminary $ 700,000 $ 700,000 $ 1,400,000
and final

Data collection $12,000,000 $11,900,000 $23,900,000

Totals $12,700,000 $12,600,000 $25,300,000

A Federal land range appraisal on a full coverage basis could be

completed in approximately 5 years, with an additional year for sum-

mary and report writing. Its cost would be about $25, 300,000, or

$8,900,000 above existing programs.

Sampling With Allotment Units

An alternative plan would be to sample the uninventoried lands of

both agencies by use of sampling units of allotment size with addition

of data drawn from the areas already covered by surveys.

The grazing allotment basis of sampling used in the trial program

proved not to be a particularly efficient basis of projection. Because
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of the large size of the sampling unit used in the study it now appears

that as high as a 20 percent sample would be required for projection

purposes.

Because of the inherent inefficiencies of a large sampling unit,

such as the allotment, this method is not recommended.

A Federal land range appraisal on an allotment sampling basis

would take about 4 years to complete and would cost about $7,000,000.

The first year would be largely devoted to planning phases. Two years

would be required for data collection, and 1 year for summary, analy-

sis, and report writing.

APPRAISAL OF ALL GRAZING LANDS

The trial program confirmed that an appraisal of the public range

-

lands could be a most valuable instrument to enable better use of this

important part of the Nation's lands. It further suggests that an equal-

ly important need is an appraisal which would assemble information for

the Nation's entire 944 million acres of range and pasture. No such

national effort has ever been undertaken.

Such an appraisal could provide the statistical base for long-range

planning for most efficient and productive use of one -half of the lands

in the first 48 States. It could be of the general scope of other nation-

al programs such as those resulting in the reports Outdoor Recreation

for America. Timber Resources for America's Future, and Agricul-

tural Land Resources.
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A small-plot sampling approach probably would be best for a

nationwide appraisal of all grazing lands.

The trial program did not provide for development of a sampling

design or the basis for cost estimates for the smaller -than-allotment

sampling approach. This information would have to be developed as a

part of a nationwide grazing land appraisal.

Use of small units in a sampling design, such as that developed by

Iowa State University for the national inventory of soil and water con-

servation needs, has considerable merit. The advantages of such an

approach are as follows: (1) For a fixed proportion of the population

small units are more efficient than large units. Hence, for a specified

level of accuracy with small units a lesser proportion of the total area

must be examined. The trial program did not provide estimates of

variance for a design of this type applicable to appraisal of the Nation's

grazing lands. However, experience with other surveys indicates a 2

to 4 percent sample should be adequate. (2) With small units there is

less likelihood of internal errors of measurement. (3) Data collected

in such a design could be easily programmed for automatic processing

with resultant gains in efficiency and flexibility of analysis. (4) All

Federal lands could be included in the appraisal, and the design would

be equally applicable to other grazing lands. (5) Data could be additive

and referable to a point in time.
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The program would have some disadvantages. Information, al-

though adequate for national and State planning, would be of less value

at the basic level of Federal administration- -the grazing allotment.

Some kinds of information needed by administrators of public lands

would be impossible to obtain from small sample units --needed range

improvements, for example. These would have to be obtained from

other sources, such as the proposed public land range appraisal on the

allotment basis.

Successful completion of an appraisal of the Nation's grazing lands

would depend upon solution of several broad problems of method and

procedure.

CONCLUSION

Sound local management of the public rangelands administered by

the Forest Service and the Bureau of Land Management depends upon

having inventory data for each allotment as a management unit.

At a cost of $25, 300,000 for an inventory of all grazing allotments,

the Government in 5 years would not only have a generalized appraisal

of public land range conditions on a State and national basis, but would

also have completed the area-by-area inventory needed for administra-

tive purposes.
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At a cost of $7, 000, 000 for sampling with allotment units, the

Government in 4 years would have only a generalized appraisal of rela-

tively low accuracy without the needed area-by-area inventory.

An appraisal of the Nation's grazing lands using small plot samp-

ling could provide knowledge of the situation at State and national levels

for programming purposes. It would not yield basic information needed

for detailed management of the public lands at the local level. Each

agency would continue working to complete range inventory and manage-

ment planning on each of the allotments it administers, even though es-

timates of the total public land range situation were obtained through

small-plot sampling in a nationwide appraisal of grazing lands.
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SUMMARY

In response to directive from the U. S. Senate Committee
on Appropriations to the Secretaries of the Interior and
Agriculture, the Bureau of Land Management and the Forest
Service conducted a trial program of public land range
appraisal. As directed by the Committee, this trial program
was based upon knowledge, techniques, and available data
and carried out within existing resources available to the two
departments.
Areas containing lands administeredby both agencies were

sampled in Colorado, Montana, and Oregon.
Data were assembled on factors important to management

of these lands. These factors included area and suitability

for livestock grazing, past and present management, range
condition and trend, current and potential grazing capacity,
range use by livestock and wildlife, and existing and needed
conservation practices and improvements.
Because existing data were available and high precision

was not required, elaborate statistical analysis was not
programed. Projections of data from the samples are
presented only as procedural examples rather than exact
estimates of parameters.

The report is illustrative of the kinds and types of infor-
mation which could be obtained from a nationwide appraisal
of public rangelands.
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TRIAL PROGRAM
PUBLIC LAND RANGE APPRAISAL

AUTHORITY

The Secretaries of the Interior and of

Agriculture were directed to initiate this

trial program by Senate Committee Ap-
propriation Reports No. 294 and No. 394,
accompanying the Interior and Related
Agencies and the Agricultural and Farm
Credit Administration Appropriation Bills,

1962.
These reports stated in part:

. . . Inventory of public lands appears
to have merit, provided that such a
program is planned with specific ob-
jectives covering such phases as pro-
tection of the range from misuse, pro-

viding better vegetative cover, water
management, and related measures
from which to develop an improved
range management program which will
bring about the full productive poten-
tial of these lands.

The Committee directs the Secre-
taries of the Interior and Agriculture,
based upon knowledge, techniques, and
data available, to initiate a trial pro-
gram of range appraisal within the
existing resources available to the
respective Departments.

OBJECTIVES AND SCOPE

Within the guidelines provided by Com-
mittee direction, the objective of this trial

program of Public Land Range Appraisal
was established to assemble data on range
condition and trend, management levels,
grazing capacity and potential productivity,
range improvements and needs, and related
information for a sample of public range

-

lands administered by the Forest Service,
U.S. Department of Agriculture, and Bureau
of Land Management, U.S. Department of the

Interior. This information was to be illus-

trative of the kinds and types of information
which could be obtained by a nationwide
review qf the range resource on these public
lands.

METHODS AND PROCEDURES

The Forest Service, the Bureau of Land
Management, and other agencies have con-
ducted range studies and inventories by
several methods over the years. From the
knowledge accumulated through adminis-
trative use of these methods the two agen-
cies selected those procedures best suited
to the trial program.

Because time was short, because facili-
ties for a comprehensive appraisal were
not available, because existing data were
suitable for the trial program, and because
high precision was not required, no attempt
was made toward elaborate statistical anal-
ysis.
Areas within Colorado, Montana, and

Oregon were sampled. Choice of State was

based upon availability of the kinds of lands
needed, level of completion of range inven-
tory, availability of personnel to handle the

task, and other factors.
Selection of the sample area within each

State was contingent upon three basic re-
quirements: (a) presence of considerable
acreages of rangelands administered by the
Forest Service and the Bureau of Land Man-
agement; (b) general representation of
broad classes of range operations using
Federal lands; and (c) existence of data
relative to the needs of the range appraisal.
Each study area was regarded as a dis-

tinct population. Design of the sample had
the sole aim of obtaining unbiased means
by random sampling within easily recognized

1



strata without reference to the error of

those means, and unbiased totals for each of

the representative areas in the test. The
sampling objective was not entirely obtained
because not in all cases were data available
for all units of a State- study area. Con-
sequently, sample units had to be drawn
from a limited population within a State

-

study area, rather than from the entire
population. For this reason projection of
data from the samples must be regarded
only as procedural examples rather than
exact estimates of parameters.

The unit of sampling was a grazing al-
lotment. Selection of sample units was at

random from 12 sampling strata. The bases
for stratification were: (a) kind of live-
stock, (b) season of use, and (c) size of al-

lotment. These are outlined as follows:
(a) Kind of livestock presently permitted

or licensed
(1) Cattle

(2) Sheep
(b) Season of use

(1) Spring-fall

(2) Summer
(3) Winter

(c) Size of allotment
(1) Small—less than 5,000 acres
(2) Large— more than 5,000 acres

As previously explained, the sampling
frame for each stratum included only those
allotments for which range surveys or in-
ventories were complete. Three allotments,
as sampling units, were selected at random
from the frame for each stratum within
each State- study area. Because not all

strata were represented in each area, and
because some strata had only small num-
bers from which to draw, only 77 out of the

possible 108 samples were available for
study.

Distribution of these samples is shown
below:

Sampling strata
State- study area

Colorado Montana Oregon

Cattle

Summer, large —
Summer, small—
Spring-fall, large
Spring-fall, small

Winter, large
Winter, small

Sheep

Summer, large —
Summer, small—
Spring-fall, large
Spring-fall, small

Winter, large
Winter, small

Totals 32 22 23

For a given stratum, samples were
drawn from a pool of eligible allotments
which included both agencies' units. Agency
identity was not maintained in analysis.

Techniques and procedures used in as-
sembling the data which formed the basis
of this report were those which were

commonly in use by each agency on the

lands within each State- study area. These
methods, while varying somewhat between
agency and between area, were all com-
monly accepted methods used generally
by the range management profes-
sion.



GENERAL DESCRIPTION OF THE STUDY AREAS

Location

The Colorado area centers in the San Luis
Valley in south-central Colorado and in-
cludes all or portions of Conejos, Costilla,
Alamosa, Rio Grande, Archuleta, Mineral,
Hinsdale, Saguache, and San Juan Counties
(fig. 1). The area extends from the Rio
Grande-Arkansas River Divide on the north
to the Colorado-New Mexico State line on the
south and from the crest of the Sangre de
Cristo and Culebra ranges on the east to

the Continental Divide in the San Juan
Mountains on the west. The major por-
tion of the valley is drained by the head-
waters of the Rio Grande River.

The Montana area centers at Dillon in the

extreme southwestern corner of the State

and includes nearly all of Beaverhead and
Madison Counties. It is bounded on the south
and west by the Continental Divide, on the

east by the Madison Mountain Range and the

Madison River, and on the north by the

northern boundaries of Beaverhead and
Madison Counties.

The Oregon area centers at Lakeview in

south-central Oregon and includes most of

Klamath and Lake Counties. It is bounded
on the south by the Oregon-California State

line.

Locution of Study Areas

Figure 1

Natural Features

PHYSIOGRAPHY

All three study areas are mountainous
(fig. 2) and have similar physiographic
characteristics. The following tabulation
presents their maximum and minimum
elevations:

Area

Colorado-
Montana -

Oregon—

Maximum Minimum Difference
Elevation Elevation in Relief

(feet)

13,000
11,300
8,600

(feet)

7,500
4,500
4,200

(feet)

5,500
6,800
4,400

The lower elevations are mostly semi-
desert. They are nearly flat in the San Luis
Valley of Colorado, rolling foothills in
Montana, and basins dominated by buttes,
mesas, and basalt rock rims inOregon. The
lower ranges merge into the foothills of

more or less rugged mountains charac-
terized by alpine meadows or forested
slopes and benches. Interspersed are
stream valleys, rock outcrops, cliffs, and
talus slopes.

The Colorado area comprises the head-
waters of the Rio Grande River. The
Montana area includes all of the Beaver-
head, Bighole, and Ruby River watersheds,
and a large portion of the headwaters of
the Madison River. The Oregon area drains
principally into an interior basin.

CLIMATE

The study areas have many common cli-

matic characteristics. Climate is continen-
tal and dry. Each area lies in the rain shadow
of a mountain range. Extreme variations
in elevation result in varied annual



Figure 2.—(Left) This high mountain rangeland in the Colorado study area represents one common set of topographic

features. (Right) This semidesert, rolling foothills range in the Oregon study area was characteristic of much lower ele-

vation range.

precipitation- -one-half to two-thirds of
which falls as snow. Relative humidity is

low, evaporation rapid, and sunshine
abundant. The growing season is short,
frost-free days few, and diurnal tem-
peratures extreme.

Proportions of each State-study area
receive varying amounts of annual precipi-
tation as shown in figure 3. Colorado and
Oregon had sizable proportions of very
arid land receiving only 5 to 10 inches of
precipitation. Plant growth on these lands
is limited. Conversely, over one-third of
the Colorado study area receives more
than 20 inches of precipitation annually in
comparison with the very small amounts of
high precipitation areas in the two other
study areas.

VEGETATION

Within the 8.3 million acres of Federal
lands in the three State- study areas is a
broad variety of vegetation. This vegetation
varies from the sagebrush ranges of the
lower elevations to the timbered mountain
slopes and alpine grassland and tundra
areas. Importance of these vegetation types
and their condition and ecology as related
to management are dealt with in following
sections of this report.

SOILS

Most great soil groups common to the

western portion of the United States can be

found in the three study areas. For con-
venience, all soils of the study areas are
broadly grouped as podzolic, chernozemic,
desertic, and soils of the mountain. 1 These
groups have developed under cool tempera-
tures, with annual precipitation ranging
from an arid 6 inches at low elevations to

nearly 50 inches at high elevations. The
parent materials vary considerably. Pro-
portions of the soil types found in each area
are illustrated in Figure 4.

Soils typical of the podzolic group (for-

ested) occur principally in the high mountain
areas. These soils have distinct horizons
and are commonly acid, low in bases, and
low in organic matter. Levels of fertility

therefore are moderate to low. Available
moisture capacity is variable, depending
upon depth of soil and textures of horizons.
These soils as a group are responsive to

management. Their principal use is for
timber production, but they are also im-
portant for forage production and as com-
ponents of mountain watersheds. Podzolic
soils are well represented in each area.

The chernozemic group (grass-covered)
is formed under grass vegetation, and is

generally found at the intermediate eleva-
tions in the three study areas. These soils

normally have dark horizons of great thick-

ness. Chernozemic soils are usually less
acid, higher in bases, and higher in plant

nutrients than the forest group. These soils

are among the most fertile found in the

areas studied. They are important in water-
shed management .and provide highly

Soil, the Yearbook of Agriculture, 1957.
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productive grazing lands. Of the three
areas, Montana had the greatest proportion
of grassland soils, with 50 percent in this

category.
Desertic soils (shrub or grass-covered)

found at the lower elevations are formed
under mixed shrub and grass vegetation.
Their horizons are shallow and seldom
prominent. Levels of nutrient elements
other than nitrogen are moderate to high.
The content of organic matter is small
because of the low precipitation under
which these typically alkaline soils de-
veloped. Available moisture capacities are
variable, depending upon thickness of profile
and textures of horizons. These soils are
moderately to highly productive, and grazing
is the principal use. Over one-half of the
Oregon area displayed desertic soils; one-

third of the Colorado area had desertic
soils; and in Montana only a very small
amount of desertic soils was found.

Soils of the mountain group (undifferen-
tiated) vary considerably from shallow,
stony soils to alpine meadows and bogs.
The surface soils are generally dark in

color and are high in organic matter. Little

profile development is found in this group.
The meadows and more fertile areas pro-
vide some grazing, but the season is short.
The Colorado area, with its large amount
of high elevation range, had a much higher
proportion of the soils of the mountain group
than did the two other study areas.

The soils typical to the three study areas
are subject to erosion in varying degrees.
They are relatively stable when properly
managed.
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Economic Structure

LAND STATUS AND USE

The three study areas contained 14,571,850
acres. Proportionate ownerships in each
study area are shown in figure 5.

The Federal Government was the largest
owner of land in each area. Its ownership
varied from 50 and 53 percent in the
Colorado and Montana study areas to a
high of 72 percent in the Oregon area.

The land ownership of the Federal Gov-
ernment in the study areas is not consoli-
dated. Federally owned rangelands are
broken into segments of varying sizes by
interspersed lands of other ownerships.
The Montana area land status map (fig. 6,

inside back cover) illustrates typical land
ownership patterns. Such intermingled land
patterns create problems for efficient ad-
ministration.

Small isolated units of Federal lands
frequently do not provide sufficient forage
to sustain workable units of livestock.
Figure 6 does not show small areas of

privately owned lands within the general
boundaries of Forest Service lands. These
lands only become valuable for grazing
when they are used along with adjacent
lands of other ownerships. In many such
situations, where these small parcels are
surrounded by lands owned by one operator,
the grazing of domestic livestock is of

interest only to that private owner.
Conversely, the presence of privately

owned land within the general boundaries
of a large Federal land block complicates
administration. In many cases the privately
owned lands are not fenced, and there arise
problems of trespass by livestock. In some
cases, interspersed parcels of private land



are administered for livestock use by the
Federal agencies under agreement.
Lands in the study areas were placed in

two major categories: (1) lands in farms,
and (2) lands not in farms. "Lands in farms"
includes croplands, woodlands, pastures,
and unproductive farm lands. They are
largely privately owned. "Lands not in

farms" includes grazing lands, forest, and
other lands. Lands not in farms are largely
Federally owned; most of them are grazed.
Figure 7 summarizes the uses in the three
study areas.

In all areas four-fifths or more of the
land in farms was used for pasturage or
grazing of livestock. The picture was some-
what different on the land not in farms. In

the Oregon area, 89 percent of the land not
in farms was used for grazing. Lesser
proportions were grazed in the Colorado
and Montana areas.

The presence of large tracts of heavy
timber in the Colorado and Montana areas

on which grazing of livestock is not feasible
accounts for the fact that only 40 and 55
percent of the lands not in farms in these
two areas are being grazed.

SOCIO-ECONOMIC FACTORS AND
COORDINATION OF RANGE USE

Settlements in the three study areas are
sparse and primarily rural. The economy
is largely based upon utilization of renew-
able resources common to each area.
Major industries are: agriculture, con-
sisting of farming and livestock ranching;
lumbering; recreation; and mining. The
importance of these activities varies from
area to area.

The Federal lands within all study areas
provide valuable forage for domestic live-

stock and big game. Grazing use is coordi-
nated with other resource uses, including

Land Ownership Within Study Areas

a.

4,690,146 Acres 5,571,200 Acres 4,310,504 Acres

'other memoes state, couhty, and muwc/pal.

Figure 5
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Land Use Patterns
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water, recreation, timber, wildlife, and
mining.

Agriculture, including farming and live-

stock ranching, is the most important in-

dustry in the Colorado and Montana areas,
and is second only to lumbering in the

Oregon area. In the Colorado and Montana
areas, agriculture provides the foundation
on which nearly all businesses are de-
pendent. Lumbering and agriculture pro-
vide the economic base in the Oregon area.

Forest lands are a significant portion of

the Federal lands in the three study areas.
Lumbering and the production of timber
products is an important phase of the local
economy in each area.

Recreation

The recreation industry ranks second in

importance in the economy of the Montana
study area, and recreational use of Fed-
eral lands in the Colorado and Oregon areas
is on the increase. Some small communi-
ties and individual businesses depend almost
entirely upon the recreation industry as a

major source of income.
In all three study areas there is a rapidly

increasing demand for outdoor recreation.
Tourists, hunters, fishermen, and other
recreationists each year visit Federal lands
in increasing numbers to enjoy outstanding
scenery and recreational opportunities.
Shorter working hours, improved modes of

transportation, easier accessibility, and a
larger population with higher personal in-

comes, have all helped contribute to de-
mands for outdoor recreation on public
lands. Many visitors enjoy the sight of live-

stock grazing on the range, and generally,
grazing use and recreation use are com-
patible. Where minor exceptions occur in

the study areas, they involve small acre-
ages. Fencing protects camp and picnic
areas from livestock use. Understanding,
made possible through personal contacts
and informational signs, develops coopera-
tion that allows both recreation users and
livestock to share scarce watering places.

Wildlife

Hunting and fishing on Federal lands in

the study areas are forms of recreation
which have a beneficial impact upon the
local economy. Accelerated demands for
hunting and fishing, together with increas-
ing numbers of big-game animals, accen-

tuate the need for coordination between
domestic and big-game animal use for the

forage resource.
It is intended that allowances be made on

all game ranges to provide for game forage
since a healthy winter range is critical for

the survival of big game. In areas of spe-
cial game consideration, domestic grazing
use is managed to protect the wildlife

values. Cooperative relationships are
established with State game departments
looking toward the management of live-

stock and wildlife in numbers compatible
with the forage resource. Another goal of

management is to influence streamflow so
as to retain a high potential for fish habitat.

These are continued objectives which are
difficult to achieve under variable and
changing conditions.

Water

Demands continue to increase in all three
study areas for additional high-quality
domestic, irrigation, and industrial water.
This necessitates that watersheds be main-
tained at their highest possible productive
level. A primary objective in the manage-
ment of the range resource is to protect
soil and watershed values. Grazing use of

the land and all other uses that involve
manipulation of plant cover are carefully
planned so as to adequately consider all

needs required to obtain good waterhsed
management.

Mining

At present, mining has a minor place in

the total economy of the study areas. Graz-
ing and mining have some conflict when
applied to the same specific surface area.
Mining has some importance in the economy
of the Colorado and Montana areas. In the

Oregon study area there is little mining.

Livestock Grazing

Although the livestock industry in all

three areas is dependent upon the public
rangelands, all of the industry does not
use these public lands. Some operators de-
pend completely upon private lands, while
many others employ a combination of Fed-
eral lands and private lands to complete a

year-round livestock operation. For
example, during the 1961 grazing season in



the Oregon study area, approximately 90
percent of the livestock operators grazed
their livestock upon Federal lands during
part of the year.

Timber

Timber is a major resource on some
public lands within the study areas. Many
of the timbered areas furnish consid-
erable amounts of forage important to

livestock and game. However, the majority
of the public range in all three study areas
is nonforested land. Suitable livestock range
in timbered areas is largely found in open
timber types which may include narrow
meadows along some stream courses. The
lodgepole pine type accounts for a large
acreage but is mostly unsuitable for live-

stock grazing. Timber harvest and cultural
practices generally benefit livestock and
wildlife by increasing the production of

forage. Grazing use in cutover areas is

managed so as to assure the survival of

young trees and their continued growth.
In general, the timber and range uses are
compatible.

SAMPLE RANCH BUDGETS

Examples of budgets for cattle ranches
using Federal lands in the Oregon and
Montana areas are tabulated and discussed
below. These budgets were derived from
data collected during a recent interagency
ranch economic study conducted for the
Forest Service and the Bureau of Land
Management by the Economic Research
Service and cooperating State Experiment
Stations. The budgets reflect conditions
affecting ranch operations in I960.

Both model ranches are medium sized,
approximating minimum sizes of family-
operated ranches and provide fulltime em-
ployment for their operators. The examples
are not "average" ranches; they represent
the common way that Federal lands are
used in combination with private land,
labor, and capital in ranch cattle produc-
tion.

Net ranch income represents returns to

the rancher and his family as (a) investors,
(b) workers, and (c) managers. Net ranch
income received is influenced by managerial
ability as well as by costs of production
and prices received.

TABLE 1. —Livestock production and sales, sample ranches, Oregon and Montana Areas, 1960

Item Unit Montana ranch Oregon ranch

Average size of herd

Composition of breeding herd:

cows ,

2 -year old heifers ,

yearling heifers
bulls

Average annual calf crop.
(weaned basis)

Livestock sales
calves
yearling steers ,

cows and heifers
total beef ,

Average price received

(animal unit]

(number)
(number)
(number)
(number)

(number)
(percent)

(number)
(number)

(number)
(pounds)

($/cwt.)

188

117
28
33
6

124
85.5

65
26

31
77,690

$20.27

230

U9
26
31
9

1<49

85.0

99
15

29

80,383

$19.15

10



TABLE 2. --Resources used and investments, sample ranches, Oregon and Montana areas, 1960

Item Unit Montana ranch Oregon ranch

Owned and leased lands, total
Owned range
Leased range
Native hay
Alfalfa hay
Small grains
Meadow pasture

Average feed required
Portion obtained
from Federal lands

Labor used:
Operator
Hired labor

Average longrun investment, total.
Land
Livestock
Buildings and improvements....
Machinery and equipment

(acres)
(acres)

acres)
acres)

(acres)
(acres)
(acres)

(AUMs)

(AUMs)

(percent)

(dollars)
(dollars)
(dollars)
(dollars)
(dollars)

1,634
1,093

160
210
70
30
71

2,283
738
32.3

1 full time
6 man-months

108,889
46,040
34,224
16,767
11,858

2,790
2,370

251
70
54

45

3,157
797
25.2

1 full time

2 man-months

142,992
83,700
30,252
18,188
10,852

TABLE 3. --Costs and returns, sample ranches, Oregon and Montana areas, 1960

Item

Montana ranch Oregon ranch

Total Average Total Average

Income: (dol lars)

15,750
691

(dollars/ AU)

83.78
3.68

(dol lars)

15,394

(dollars/ AU)

66.93

Total

Expenses

:

Non-cash (mostly depreciation)

16,441

6,179
2,762

87.46

32.87
14.69

15,394

8,844
3,888

66.93

38.45
16.90

Total 8,941 47.56 12,732 55.35

7,500 39.90 2,662 11.58

Animal Populations

LIVESTOCK POPULATIONS

Livestock populations have varied con-
siderably over the years in the study areas
(fig. 8). Most notable have been the de-
creases in numbers of sheep. Cattle num-

bers have remained generally static or
have increased. Numbers of horses have
remained small over the years and are not
shown in the figure. While the trends in

numbers of cattle and sheep relate in some
degree to range conditions, t"he trends also

11



Livestock Populations Within Study Areas

OREGON

Sheep

/ Cattle,

t

1930 '40 '50 '60 1930 '40 '50 '60 1930 '40 '50 '60

Figure 8

reflect economic conditions of the live-
stock industry.

Historically, sheep numbers greatly ex-
ceeded cattle numbers in the Montana and
Oregon areas. The recent downward trend
in sheep numbers and increases in cattle
reversed this situation.

Although data are not presented in this
report to show trends in numbers of live-
stock on all Federal lands in the three
study areas, domestic livestock use of these
lands has been steadily decreasing.

Figure 9 shows for i960 the percent of
total domestic livestock grazing furnished
by public and private lands exclusive of
the winter feeding periods. Winter feeding
periods averaged 5 months in the Colorado
area, 6 months in the Montana area, and 4
months in the Oregon area.
On the average 20 to 30 percent of the

total animal unit months' requirements were
furnished by these Federal lands. These
amounts of forage were frequently provided

at seasons of the year when the operator's
private lands could not provide forage. In

this respect, these Federal lands assume
considerable significance in rounding out
the ranchers' yearlong grazing program.

BIG-GAME POPULATIONS

Big-game use on the Federal lands is

important in all three study areas. Direct
competition in many cases has developed
between domestic livestock and big game,
primarily on key winter game ranges. The
capacity of these key winter ranges is the
limiting factor in supporting big-game num-
bers. Overuse in some areas has reduced
the available forage.

Figure 10 shows estimated animal unit
months of game use in the three study areas
since 1940. Game use increased generally
except in the Colorado area. The decrease

12



Livestock Grazing Use on Public and Private
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for the Colorado study area between 1955
and I960 resulted from a planned deer
harvest to bring animal numbers into bal-
ance with the estimated capacity of their
habitat. The apparent abrupt increase in

the Oregon area in I960 over 1955 may not
be truly indicative of trends. A different
deer census technique was used in arriving
at the I960 census estimate than was em-
ployed in previous years.
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THE RANGE SITUATION

Suitability for Domestic Livestock Grazing

The 8 million acres of Federal lands ad-
ministered by the Bureau of Land Manage-
ment and the Forest Service within the three
study areas were classified in the study as
being either suitable or unsuitable for
domestic livestock grazing (table 4 and fig.

11). Suitable range is defined as that por-
tion of the grazing allotment which produces
forage, is accessible to livestock, and upon
which livestock grazing is compatible with
other uses. Unsuitable range is that which
does not meet all of the above qualifica-
tions. Most of the current and potential
grazing capacity, seeded areas, and other
range improvements for domestic live-
stock are within the suitable range areas.
These suitable ranges provide the live-
stock range management base.

Data in the remainder of this report are
limited to suitable range areas, except for
data on big-game use. Because of rough
topography and other factors, some areas
unsuitable for livestock are used by big
game. Forage production on such areas
is considered when estimating big-game
capacity of an allotment.

The percentage of suitable domestic
livestock range on lands administered by
the Forest Service is much less than on
lands administered by the Bureau of Land
Management. This is due to the prevalence
on Forest Service lands of large heavily
timbered areas, steep rocky topography,
and larger areas withdrawn from grazing
use for other purposes.
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Suitability of Public* Rangeland

Within Study Areas

COLORADO MONTANA OREGON

2,240,800 ACRES 2,584,900 ACRES 3,102,300 ACRES

Suitable rangeland Unsuitable rangeland

'public rangeland includes forest service and bureau of land management lands only.

Figure 11

Vegetation Type Acreage and Ecology

Vegetation types within the suitable live-

stock ranges on each sample allotment in

the three areas were the base units for
determining grazing capacity, condition and
trend, and forage potentials. Pertinent find-

ings by type are discussed in later sections
of this report.

The thirteen basic vegetation types found
on rangelands administered by the Forest
Service and the Bureau of Land Manage-
ment in the three study areas are grass-
land, meadow, perennial forbs, sagebrush,
mountain browse, conifer, pinon- juniper,
broadleaf trees, saltbrush, greasewood,
winter fat, half shrub, and annuals.

Grassland, meadow, sagebrush, conifer,
and broadleaf trees are the predominant

types, based on total area and productivity
(table 5 and fig. 12). These types, portrayed
in figure 13, are discussed in the sections
below.

GRASSLAND

This type includes areas other than
meadows where perennial grasses provide
the aspect. Important perennials include
wheatgrasses (Agropyron spp.), fescues

( Festuca spp.), bluegrasses (Poa spp.), and
needlegrass (Stipa spp.). A variety of less
important grasses, dryland sedges, forbs,
and shrubs occurs with these dominant
grasses.
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TABLE 5.—Vegetation types: acreage and percentage of suitable range within study areas

Vegetation Colorado area Montana area Oregon area

Grassland ,

Meadow .

Perennial weeds.
Sagebrush
Browse
Conifer
Pinon- juniper. .

,

Broadleaf trees.

Saltbrush
Greasewood
Winterfat
Half shrub
Annuals

Total.

Acres

356,747
38,475

20,470
37,950
158,360
84, 620
120,970
4,442
422

55,080
165,070
9,894

1,052,500

Percent

34

4

2

4
15

8

11

C
1

)

(

X
)

5

16
1

Acres

568,750
23,320
2,210

805,840
37,520
122,450

3,150
64,260

100 1,627,500

Percent

35

1

C

1
)

50
2

8

C
1

)

4

Acres

19, 180

48,415

1,662,910
52,715

570, 210
154, 265

13,850

25,040

6,915

100 2,553,500

Percent

1

2

65

2

22
6

1

1

C
1

)

100

1 Less than 1 percent.

Major Vegetation Types Within Each Study Area

COLORADO MONTANA OREGON

1,052,500 ACRES 1,627,600 ACRES 2,553,500 ACRES

1-Grassland IZZI 4-Sagebrush 6-Conifer E29-Pinon-)uniper

10-Broadleaf trees Eggi7-Half shrub E53AII other types

Figure 12
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Figure 13.—The important vegetation types

are shown here.

CONIFER

* u

GRASSLAND
^

BROADLEAF TREES (Aspen)

i «t

MEADOW SAGEBRUSH
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MEADOW

Generally, two meadow types are recog-
nized- -wet and dry. Vegetation of wet
meadows is mainly succulent sedges (Carex
spp.), rushes ( Juncus spp.), and grasses.

Forage growth in dry meadows is seasonal
and in the sedges and rushes is minor.

SAGEBRUSH

Much of the western range is dominated
by big sagebrush (

Artemisia tridentata ) and
short sagebrush species

(
Artemisia spp.).

Sagebrush is an important type in the
Montana and Oregon areas. It has less
importance in the Colorado area.

Soil is the key factor governing the
sagebrush aspect. Big sagebrush is gen-
erally associated with the deeper soils;

short sagebrush species occur on shallow,
rocky soils. Sagebrush types provide habitat
for deer, antelope, and sage grouse, and
calving grounds for elk and moose.

Important grass species associated with
the short sagebrush species are fescues,
wheatgrasses, bluegrasses, and prairie
Junegrass

(
Koeleria cristata ). Primary

perennial grasses growing in association
with big sage are wheatgrasses, fescues,
bluegrasses, prairie Junegrass, and wild-
rye

(Elymus spp.). Large-scale plant con-
trol and reseeding programs in the better
part of this type have been highly success-
ful.

Rabbitbrush (Chrysothamnus spp.) is

often included in the sagebrush type. It is

a low-value forage plant which frequently
invades disturbed areas and is difficult to

control or eradicate.

CONIFER

This type includes timber areas support-
ing an understory of grasses, forbs, and
shrubs. The overstory aspect is that of a
conifer forest which may be composed
principally of pine (Pinus spp.), Douglas-
fir

(
Pseudotsuga menziesii ), or spruce

(Picea spp.).

Important understory forage species
associated with the conifers are fescues,
bluegrasses, Mountain muhly

(
Muhlenbergia

montana), pinegrass
(
Calamogrostis spp.),

sedges, and bitterbrush
(
Purshia tridentata ).

This type is an important livestock summer
range and habitat for elk and deer.

BROADLEAF TREES

All ranges with an overstory of deciduous
trees, predominantly aspen (Populus
tremuloides ) are included in this type. Im-
portant forage species arebromes

(
Bromus

spp.) fescues, bluegrasses, sedges, and a
variety of palatable perennial browse and
forbs. This is an important type for both
livestock and big game.

The remaining eight vegetation types
compose minor acreages. Some of the more
productive types are winterfat and mountain
browse.

Management

PAST MANAGEMENT

Prior to the passing of the Administra-
tion Act of 1897 (16 U.S.C. 475) for National
Forest areas and enactment of the Taylor
Grazing Act in 1934 (43 U.S.C. 315) as
amended, the public domain was open graz-
ing land. Large numbers of all kinds of
stock grazed these lands year-round on a
first-come, first-served basis. Livestock
were allowed to follow the receding snow-
line to prevent other stockmen from claim-
ing the area. Young, green grass was
damaged heavily from this early-season
use, and ranges were severely overstocked.
When administration was authorized on

public lands those stockmen who could show
prior use were given the first opportunity

to obtain grazing privileges. Those having
farms or ranches adjacent to and dependent
upon public lands were given priority over
others. Administrators had little firsthand
knowledge of the capacity of the individual
ranges and were required to supervise
grazing use on extensive areas. As a
result, first attempts toward obtaining good
management were only partially successful.

In order to bring about improved man-
agement, including proper control of live-

stock, thousands of miles of fence and
thousands of water developments were
needed; driveways were required for trail-
ing of livestock to grazing allotments; and
inventories were needed to determine the
location, capacity, and condition of the
range.
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Funds were limited; trained personnel
frequently unavailable; and range manage-
ment techniques were not fully developed
for the job. First efforts to improve grazing
management were spent on building trails
and fences, developing water, and working
with the range users to begin preferred
management practices. Progress was dis-
couragingly slow, and most of the ranges
continued to deteriorate.
Work performed under the Civilian Con-

servation Corps from 1933 to 1942 speeded
the fencing and water development program
tremendously. World War II terminated this

program, and funds and new improvements
were inadequate for many years. At the
close of the war, funds became more avail-
able and range development work moved
ahead, but still at rates lower than needed.
Improved standards, new management tech-
niques, and increased public demand for
public land resources during the following
years brought out the fact that the original
estimates for needed improvements were
entirely too low. Control of livestock and
big-game use must be obtained if the re-
sources are to be properly managed on a
sustained yield basis.
Improved management systems have been

installed, although progress varies greatly
among the three study areas. From research
conducted at various experimental areas,
rotation systems have been selected and
installed for grazing cattle on some ranges
within the three areas. These systems,
which give promise of better range use,
require varying degrees of fencing, for
which funds are not always available. As
a consequence, adoption of the rotation
type of management has been slow. Rota-
tional use by sheep is practiced on nearly
all allotments, since this can be accom-
plished without fences. However, some
management problems still remain on
sheep ranges, particularly where terrain
is steep and soils highly subject to erosion.
Many sheepmen are being forced by eco-
nomic conditions to fence ranges formerly
used under the herding system. If this
trend continues, fencing needs on sheep
ranges will increase.

Range improvements installed through-
out the years often have been financed
jointly by the permittee and the public
agency involved. However, funds for range
improvements are still far less than the
amount required to obtain the degree of
range management necessary to produce
the maximum yield from the ranges. Match-
ing funds from cooperating permittees often

exceed funds available from public sources.
Progress is being made in improving ranges
and increasing grazing capacity within the
limits of appropriations made available for

revegetation.
As range analyses or range inventories

are completed, a better understanding is

obtained of proper stocking and management
systems needed to obtain optimum produc-
tion. Inventory work and studies needed to

refine the techniques of range analysis have
lagged behind the needs.

LIVESTOCK MANAGEMENT AND
SEASONS

Cattlemen using Federal lands in the
three study areas are largely cow-calf or
cow-yearling operators. Breeding is usually
started in May or June, and bulls are left

with the herd on public lands throughout the

summer season. Calves born in the
February-March period are sometimes
sold as long yearlings after obtaining the
gain from two seasons of grass feeding.
These young animals are usually grazed
in private beef pastures the second season,
although some are grazed under permit on
public ranges. Other operators sell their
calves the first fall as feeder calves.

The majority of sheepmen using these
ranges operate with bands restricted to

approximately 1,000 or fewer ewes. Buck-
ing is done in the fall on private pastures
or on Bureau of Land Management ranges.
Lambs are born in early spring and sold
as grass-fat lambs as they leave public
ranges in the fall.

In general, seasons on higher ranges
extend from late spring through the
summer, depending upon climatic condi-
tions and vegetative development. Seasons
on lower ranges include spring, summer,
fall, and winter periods. Privately owned
pastures and ranges and hay feeding periods
at home ranches account for the remainder
of the year.

GRAZING LOAD

Over many years the grazing load has
decreased on the sampled allotments of

the three study areas. This is the result of

adjustments made in numbers of livestock
or period of use to more nearly conform
with the capacity of the range.

The grazing load on sampled allotments
was computed on the basis of actual and
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licensed use figures. Use may fluctuate

because of total nonuse, partial nonuse
due to culling of herds, or adjusted grazing
seasons due to climatic conditions. Changes
in use also occurred during the 1940 to

I960 period because of allotment boundary-
changes which either added area or re-
duced the area of the allotments sampled.

Only data which appeared consistent and
complete were used in the construction of

figure 14. Omission of data for the earlier
years indicates that allotment boundary
changes or other inconsistencies occurred
which made the data unreliable for com-
puting trends in grazing load for the
sampled allotments.

Grazing Load on Sampled Allotments

Animal Unit Months)

COLORADO MONTANA OREGON

1945 '50 '55

Total grazing load

decreased 46%

in 10 years

'60 1945 '50 '55

Total grazing load

decreased 16%

in 15 years

40 1945 '50 '55

Total grazing load

decreased 19%

in 10 years

'60

Figure 14

Condition and Trend Ratings for Vegetation and Soil Stability

BASIS AND MEANING OF RATINGS

Sound range resource management is

built upon knowledge of vegetation and
soil factors. These factors are interpreted
and discussed for the trial program areas
under two phases: condition, and trend in

condition.
Condition is the state of health of a range.

It is a reflection of the current status of
the vegetation and soil stability, generally

in relation to the potential of a particular
area. Optimum quantity and quality of
forage is usually produced on ranges in

good to excellent condition. A less desir-
able kind and amount of forage is asso-
ciated with ranges in the poorer condition
classes. Both vegetation and soil factors
are considered in rating the condition of a
range.

Procedures for evaluating the vegetation
in the areas sampled vary between the
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Forest Service and Bureau of Land Manage-
ment. The Forest Service system empha-
sizes ecological climax theory. It pre-
supposes a knowledge of the flora that is

or would be present under climax or
excellent conditions. Generally, the
greater the proportion of climax plants,
the higher the condition rating. Species
composition and amount of vegetation are
important factors used in estimation of

condition. Also considered in the ratings
are the proportions of soil surface
covered by vegetation, the vigor of the
key forage plants, the form and age
class of shrubs, and the amount of soil

erosion.
The Bureau of Land Management

system is based upon the productive
capabilities of a range under proper
grazing use. A particular range is judged
with reference to the kind of livestock
which will use the range, the season it

will be grazed, and the relative propor-
tions of plants in categories of high,

medium, low, or worthless forage value.
Vigor, quantity, quality, and reproduc-
tion of desirable plants are other factors
taken into consideration.

In most cases the principles employed
in the two methods should result in simi-
lar ranges being placed in the same condi-
tion class. There are, however, some
exceptions. For example, under the Bu-
reau of Land Management system, ranges
having abundant sagebrush may often be
classed in good condition because they
produce considerable forage. Under the
Forest Service system it is unlikely that
range with abundant sagebrush would be
in the better condition classes unless sage-
brush is a predominating species in the
climax flora.

Systems of evaluating soil stability factors
likewise differ between the two agencies.
In the Forest Service, soil stability ratings
are based on a combination of erosion
hazard and current erosion indexes. The
erosion hazard is expressed as the rela-
tive amount of soil surface covered by
plants, litter, rocks, and moss. An area
with the soil surface completely protected
from accelerated erosion forces is given
the highest rating. Current erosion is ex-
pressed in terms of the rate of soil move-
ment as indicated by gullies, sheet erosion,
loose stones, pedestaling of vegetation, and
drifting sand.

In rating soil stability conditions, the
Bureau of Land Management considers

the mass effectiveness of all vegetal cover,
the natural features of terrain and environ-
ment, the rapidity with which water enters
the soil or runs off, and the present rate of

erosional activity.

In most cases within the areas studied a
reasonable amount of forage can be re-
moved by grazing animals without serious
impairment of soil stability. A slight dis-
turbance or removal of vegetation may,
however, cause excessive erosion where
topography is steep and soil structure weak.
Under some very arid situations mainte-
nance of the maximum vegetal cover pos-
sible under existing climatic conditions is

considered necessary to keep frail soils

in place.
Trend in condition reflects whether a

range is becoming better, or getting worse.
Trend generally is expressed as up, static,

or down. It involves change and is com-
monly measured over a period of time.
When possible, both the Forest Service
and Bureau of Land Management recorded
trends by comparing condition classes of

vegetation and soil stability between years.
When this was not possible, considerable
judgment was exercised in determining
whether a particular area was changing in

condition. The relative abundance of good
and poor forage plants, surface cover, and
the current movement of soil as judged by
presence or absence of rills, evidence of

healing, or cutting of gullies were all

considered.
When coupled with condition ratings,

trends provide meaningful bases for man-
agement. For example, a good condition
range in upward trend indicates favorable
circumstances of climate and management;
a good condition range in downward trend
may imply the opposite.

Rarely are restrictions in management
or rates of stocking called for when the
trend is significantly upward, although the

rate of improvement may be speeded up
through use of better management practices.
In general, maximum allowable use of

ranges is possible only in the higher condi-
tion classes having static or upward trend.
The lower condition classes and those in

downward trend frequently require a
shortening of grazing season, adjustments
in livestock numbers, or other manage-
ment improvements such as rotation graz-
ing. In many cases, changes in big-game
management may be as important as those
for livestock in fostering desired rates in

range trend.
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WHAT THE RATINGS SHOWED

Colorado Area

Vegetation conditions were largely fair

or poor. The pattern held true through all

major vegetation types with the exception
of the meadows. A large proportion of

meadow acreage was in good condition
(fig. 15).

Soil stability conditions were fair on
about one-half the area. Most of the re-
maining acreage was good or poor--in
about equal proportions. Soil stability was
good on one-half or more of the meadow,
conifer, and broadleaf type acreage. How-
ever, nearly all of the grassland and half
shrub types displayed fair or poor soil

stability. Although the relations of condi-
tion classes to size of allotments, season
of use, or kind of livestock were quite in-

consistent, a few of the relations are
worthy of note. Excellent vegetation and
soil stability conditions were found
only in large cattle allotments. Summer
ranges showed a greater proportion in

poor or very poor condition than spring-
fall or winter ranges. Very poor condi-
tions were confined entirely to summer
allotments.

Range trend was generally favorable,
with upward or static trends found on
most of the sampled area. Nearly always,
the ranges in excellent or good condi-
tion were remaining so or improving.
The poorer condition ranges had a
larger proportion in downward trend. The
most obvious case was in the relatively
small but productive meadow type which
supports high concentrations of both live-
stock and game.

Ranges in poor or very poor vegeta-
tion condition and others in a downward
trend made up 40 percent of the total
acreage.

Montana Area

Both vegetation and soil stability condi-
tions were rated good or fair on 90 percent
or more of the range sampled in the Montana
study area. Meadow and conifer types had
higher proportions in good condition than
did other major types. Grasslands and
meadows were the only types having
any vegetation rating excellent, but all

major types had a small proportion dis-
playing excellent soil stability conditions
(fig. 16).

Relationships between the sampling strata
of kind of livestock and condition classes
were not consistent. In general, the large
allotments and summer ranges had a higher
proportion in the poorer condition classes
than did the small allotments and spring-
fall ranges.

The trend in condition of vegetation and
soil stability was mostly upward or static

on areas where existing conditions were
good or excellent. A substantial portion of

fair condition range showed a downward
trend, more so with cattle allotments than
with sheep. Where the vegetation and soil

stability conditions were poor orverypoor,
the trend was nearly always downward.
Thus, the good conditions tend to improve
and the poor to worsen.

Ranges in poor or very poor vegetation
condition and other ranges with a downward
trend made up 34 percent of the total acre-
age.

Oregon Area

In the area sampled in Oregon most of

the vegetation was in the less desirable
condition classes. Soil stability condi-
tions were somewhat better, a large
proportion being in fair or good cate-

gories (fig. 17).

Poor or very poor vegetation conditions
predominated in all major types with the
exception of the conifer. This type, although
having a large proportion in poor condition,
also had a sizable proportion in fair and
good condition and a small amount in the
excellent class.

The conifer type with one -half of its

acreage displaying good or excellent soil

stability was in the best condition in that
respect. However, all of the major types
in the Oregon area showed a preponderance
of fair or better soil stability.

Inconsistent relations of condition
classes with size of allotment, kind of
livestock, and season of use suggested that
other factors were more important in caus-
ing the vegetation and soil stability to be in

a particular condition.
Trends in condition for vegetation and

soil stability were nearly always upward or
static in the good and excellent condition
classes. In the less desirable classes the
trends were mostly downward.

Ranges in poor or very poor vege-
tation condition and others with a down-
ward trend made up 70 percent of the
total acreage.
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Condition and Trend of Vegetation and

Soil Stability in Colorado Study Area
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Condition and Trend of Vegetation and

Soil Stability in Montana Study Area
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Condition and Trend of Vegetation and

Soil Stability in Oregon Study Area
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Grazing Capacities

Grazing capacities were based on range
classified as suitable for domestic live-
stock. Capacities were estimated through
use of standard methods of range inventory
and analysis and were expressed in animal
unit months (AUM). An animal unit month
was defined as one cow unit grazing for
one month. Five sheep were considered
equal to one animal unit. Current, addi-
tional, and potential grazing capacities
were rated in this trial program.

Current capacity was the estimated num-
ber of animal unit months of grazing
presently available. Estimates of current
capacity were predicated upon attainment
of, or maintenance of good range condition.
Potential capacity was the total capacity
to be realized by 1980 through implementa-
tion of reasonable levels of management
and improvements required. Additional
capacity was defined as the difference
between current and potential capacity.

Additional capacity estimates were de-
pendent upon topographic, edaphic, and
climatic conditions in correlation with
high vegetation condition, and the degree
and extent to which improvements and
proper management techniques are applied.
Since capacities were based on vegetation
types it was necessary to derive additionals
by types considering the environmental and
physical criteria mentioned above. Those

vegetation types considered susceptible to

artificial treatment (brush control, seeding,
etc.) were rated by comparisons with simi-
lar areas on which results of the treatments
have been observed and studied. Areas
properly used and maintained in desirable
condition were the guides to estimates of

additional grazing capacities through natural
recovery.
Average capacity was expressed as num-

ber of animal unit months per section. It

was further expressed as current, addi-
tional , and potential .

The sampled Federal rangelands ad-
ministered by the Forest Service and the

Bureau of Land Management in the three
study areas had potential capacities rang-
ing from 11 to 41 percent above current
capacities. These potentials, although vary-
ing somewhat widely, all served to illus-

trate that sizable gains in capacity may
result from better management, and more
physical and other range improvements
(fig. 18). The potentials assume greater
significance when weighed against the gen-
erally rigorous environmental and complex
management situations in the sample areas.

Although the three study areas were gen-
erally similar in many respects, there
were other differences among them which
resulted in only a few grazing capacity
situations being common to all areas.

M

Figure 18.—Seeding of run-down range to better grasses results in additional grazing capacity.
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COLORADO AREA

The Colorado study area contained ap-
proximately 1.0 million acres of suitable
range. The average current capacity was
64 animal unit months per section of suit-
able range to yield a total current capacity
of 105,000 animal unit months. Average
potential capacity was estimated at 71 ani-
mal unit months per section for a total

potential capacity of 117,000 animal unit
months for the study area (fig. 19).

This study area included spring-fall,
summer, and winter ranges. Summer range
constituted 57 percent of the total suitable
range. It was the most productive and pro-
vided approximately 64 percent of the total

current capacity. This range also had
greater additional capacity than either
spring-fall or winter range.
The grassland, meadow, half shrub, and

pinon- juniper vegetation types were of pri-

mary importance as forage producers (fig.

20). Other types were individually unim-
portant, but collectively their capacity was
second to grassland. The grassland type
produced the major portion of the forage
and was of primary importance largely
because of area and not because of high
productivity. The total potential grazing
capacity for grassland was 40,000 animal
unit months --one -third the total potential
capacity of the entire study area. Meadow
was the most productive type and had the
greatest average additional capacity.
Capacities varied considerably among the
"other" types.

MONTANA AREA

The Montana study area contained ap-
proximately 1.6 million acres of suitable
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Potential Grazing Capacity of Suitable Range
By Vegetation Type, Colorado Study Area
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Current
AVERAGE CAPACITY

EZU Additional

Figure 20

range. Current capacity on this acreage
was 494,000 animal unit months (fig. 21).
Estimates from the Montana area included
big-game capacity. The average current
capacity was estimated at 194 animal unit
months per section of suitable range. Upon
attaining potential capacity an average of

278 animal unit months per section will be
available for grazing, producing a total
potential capacity of 699,000 animal unit
months.

Only spring-fall and summer range
occurred in the study area. The summer
range involved 79 percent of the total suit-
able range and produced 83 percent of the
total current capacity. This range was the
most productive, having an average poten-
tial capacity of 291 animal unit months
per section of suitable range. Approxi-
mately 75 percent of the potential capacity
on summer range was currently available.

Spring-fall range had the greatest addi-
tional capacity.

The primary vegetation types determin-
ing grazing capacity were grassland,
meadow, sagebrush, and conifer. All other
types were individually insignificant, but
collectively they were important. Sage-
brush made up the major portion of the

study area and exhibited the greatest cur-
rent and additional capacity. The potential
capacity for sagebrush was 358,000 animal
unit months --one -half the total potential
capacity of the study area (fig. 22).

Grassland was of secondary importance
only because of the smaller acreage in-

volved. The meadow type was the most
productive and had the greatest average
additional capacity but because of its limited
acreage, its total grazing capacity was
relatively small. Sagebrush was second to

meadow type in average additional capacity.
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Potential Grazing Capacity of Suitable Range

By Vegetation Type, Montana Study Area
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OREGON AREA

The Oregon study area contained about
2.6 million acres of suitable range. Its

total current capacity was approximately
175,000 animal unit months. Average cur-
rent capacity was 44 animal unit months per
section. Upon reaching average potential
capacity of 60 animal unit months per sec-
tion of suitable range, the total potential
grazing capacity was estimatedto be 239,000
animal unit months (fig. 23).

Cattle range occupied 54 percent of the
total suitable range. Its total current and
additional grazing capacities were greater
than sheep ranges even though the cattle

ranges were less productive. Spring-fall,
summer, and winter ranges occurred in

the area. Spring-fall range made up 64
percent of the total suitable range and
possessed the greatest total additional
capacity. Although spring-fall range was

less productive than summer range, the
large acreage of spring-fall range pro-
vided more capacity than did the smaller
summer range area. Summer range made
up 31 percent of the total suitable range,
and winter range was an insignificant por-
tion of the study area.

The primary forage-producing vegetation
types included meadow, sagebrush, and
conifer. Other types were combined. As
individual types they were insignificant in

contributing to total potential capacity.
Sagebrush occupied the largest area and
had the greatest total current and additional
capacity (fig. 24). The potential capacity
for sagebrush was 122,000 animal unit

months- -one-half the total potential capacity
of the study area. The productivity of

meadows far exceeded that of sagebrush
but because of their small acreage, the total

grazing capacity of meadows was rela-
tively low.

otentia razing Capacity of Suitable Range
Oregon Study Area

400

CJ>
= 100 —

TOTAL CAPACITY

1 1 Current

CD

CT9

C"3

oo

CO
CO

AVERAGE CAPACITY

CZH Additional

Figure 23

31
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Range Improvements and Practices

Knowledge of existing and proposed im-
provements on Federal lands is of vital
importance in seeking the best use of the
grazing resource on a sustained basis in

harmony with other uses. Specifically, the
objectives of installing range improvements
and practices are to improve present man-
agement of ranges, increase grazing
capacity for big game and livestock, main-
tain adequate watersheds, and provide
social benefits to the public. Today, as
in the past, the Federal Government and
permittees cooperate in installing range
improvements.

Range improvement practices that have
proved practical and necessary in the
three study areas are as follows: (a) fences;
(b) stock water developments, including
spring developments, reservoirs, and wells;
(c) range seeding; (d) control of less de-
sirable brush and weeds; (e) access roads
and trails; and (f) miscellaneous practices

such as allotment boundary marking, pest
control and corral construction.

The improvement results were quite

variable between the study areas. For
example, in the Colorado area the pro-
portion of improvement investments in

roads and trails was extremely high and
seemed to be out of balance with other im-
provements. In the Montana area the esti-

mated cost per acre for needed improve-
ments was high. In the Oregon area the
costs for existing and needed improvements
appeared unrealistically low. These wide
variations in costs may be partially due to

sampling limitations, local differences in

interpretation of instructions, and variable
bases for determination of investment
values and costs of needed improvements.

Although there were many evident dif-

ferences between study areas, all of the
areas were similar in some respects.
These were:
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1. All study areas need more improve-
ment practices than now exist.

2. Fencing, both existing and needed,
was one of the more dominant improve-
ment practices.

3. The percent of existing and needed
investments in stock water facilities is

similar.
4. Continued range seeding to convert

depleted ranges into productive grazing
lands is a prime need.

Existing improvements on the 5.2 million
acres of suitable rangeland in the three
study areas represent an investment of

$6.2 million, averaging $1.20 per acre.
Needed improvements in the same area
would cost $13.4 million, averaging $2.55
per acre. Total investment for existing and
needed improvements would amount to $19.6
million with an average of approximately
$3.75 per acre. Values of existing improve-
ments are based upon I960 prices.

COLORADO AREA

Existing range improvements in the
Colorado study area represent an invest-
ment of $1.2 million with an average of $1.15
per acre of Federal lands suitable for
domestic livestock grazing. Needed im-
provements will cost $2.6 million,
averaging $2.45 per acre (fig. 25). The
total investment would amount to $3.8
million or $3.60 per acre of suitable
rangeland.

In the past, stock trails and access roads
and fences received the most emphasis.
These types of improvements will continue
to receive the most attention. In addition,
range seeding, plant control, and water
runoff control measures will be given more
emphasis.

Past investments were made largely on
cattle allotments. Roads and trails as well
as fences received the most emphasis on

Range Improvement Investments -

Colorado Study Area

NEEDED

EXISTING
Water runoff

control 7%

All others

Range

seeding

2%

$1.2 MILLION

FENCING ROADS & TRAILS HAVE
BEEN EMPHASIZED IN THE PAST.

Water runoff

control 1%

Stock water

7%

Plant

control

7%

$2.6 MILLION

PLANT CONTROL, RANGE SEEDING AND
WATER RUN OFF CONTROL WILL RECEIVE
INCREASED ATTENTION IN THE FUTURE.

AVERAGE INVESTMENT PER ACRE

Existing-$1.15 Needed-$2.45

Figure 25
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cattle allotments, while stock water im-
provements received the most emphasis on
sheep allotments. The emphasis in the
future will be on roads and trails on cattle
allotments and fencing on sheep allotments.

Investment per acre for existing im-
provements has been much greater on
summer and winter allotments than on
spring-fall allotments. Total investments,
existing and needed, compare closely, how-
ever, indicating that spring-fall ranges
will receive more of the investment dollars
in the future.

MONTANA AREA

Existing improvements in the Montana
study area represent an investment of

$4.1 million with an average of $2.50 per
acre of suitable rangeland. Needed im-
provements will cost $9.2 million, averag-
ing $5.65 per acre (fig. 26). The total in-

vestment would amount to $13.3 million
or $8.15 per acre of suitable rangeland.

In the past, most of the improvement
dollars were spent on fencing and sage-
brush control. These practices will continue
to receive the most emphasis, but large
investments are also needed for stock
water development, construction of roads
and trails, and for allotment boundary
marking.

Fences received most of the past in-

vestment dollars on cattle allotments, while
most of the funds expended on sheep allot-

ments were for sagebrush control. In the
future, plant control as well as fencing will
be emphasized on both cattle and sheep
allotments in the Montana study area.
The study area has only spring-fall and

summer allotments. Past investments per
acre on summer allotments have been
greater than those made on spring-fall
ranges. A similar investment relationship
is proposed for needed improvements.

Range Improvement Investments

Montana Study Area

NEEDED

EXISTING Roads and trails

3%

All others

3%

Range

seeding v f

7%

Stock water

7%

$4.1 MILLION $9.2 MILLION
FENCING AND PLANT CONTROL
HAVE BEEN EMPHASIZED IN THE PAST.

PLANT CONTROL VIILL RECEIVE
MORE EMPHASIS IN THE FUTURE.

AVERAGE INVESTMENT PER ACRE

Existing— $2.50 Needed-$5.65

Figure 26
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Investments per acre for existing im-
provements on large allotments have been
approximately 20 percent of those on small
allotments. Planned expenditures are also
less on the large allotments, amounting to

approximately 35 percent of that for small
allotments.

OREGON AREA

Existing improvements in the Oregon
study area represent an investment of $0.9
million with an average of 35£ per acre of

suitable rangeland. Needed improvements
will cost $1.6 million, averaging 65£ per
acre (fig. 27). The total investment would
amount to $2.5 million or $1.00 per acre.
As pointed out in the introduction to the
improvements section, these estimates
appear unrealistically low.

In the past, fencing received the most
emphasis. Fencing will continue, but other

improvement needs, including seeding,
plant control, stock water development,
and roads and trails will receive increas-
ing emphasis.

Fencing has received the greatest empha-
sis on cattle allotments in the past in this

area, while range seeding received the
most attention on sheep allotments. Fenc-
ing will also receive the greatest emphasis
in the future on cattle allotments. Invest-
ments in stock water improvements will

be somewhat greater than for range seed-
ing or plant control on sheep allotments.

Investment costs per acre for existing
improvements have been considerably
greater on summer allotments than on
spring-fall allotments. This same situa-
tion holds for proposed improvements.
There are no present investments in winter
range; those proposed are very minor.
Costs per acre for existing and needed
improvements for large and small allot-
ments are very similar.

Range Improvement Investments -

Oregon Study Area

NEEDED

Roads and
EXISTING

trails 14% X
Stock

water

9%

Plant

control

2%

$0.9 MILLION

FENCING HAS BEEN
EMPHASIZED IN THE PAST

Roads and

trails 12%

$1.6 MILLION

PLANT CONTROL AND STOCK WATER
WILL RECEIVE INCREASED EMPHASIS
IN THE FUTURE.

AVERAGE INVESTMENT PER ACRE

Existing—350 Needed-65C

Figure 27
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